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PROBLEM TO BE SOLVED: To provide an organic thin-film 
transistor of a normally ON-type wherein a leakage current is 
small and switching speed is improved, a method for 
manufacturing the organic thin-film transistor of lower cost 
which can be manufactured under an atmospheric environment, 
and to provide the organic thin-film transistor such as an FPD 
of low cost. 

SOLUTION: The organic thin-film transistor has a gate 
electrode, a gate insulating film, a source electrode, a drain 
electrode and an active semiconductor layer which includes at 
least one kind of an organic semiconductor material on a 
retaining member. The conductivity of the organic 
semiconductor material is at least 10-2 S/cm, and the active 
semiconductor layer contains fine particles of insulating 
materials. 
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* NOTICES * 

JPO and NCXPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the organic thin film transistor characterized by for the conductivity of said organic- 
semiconductor ingredient being 10 to 2 or more S/cm, and said activity semi-conductor layer containing the 
particle of an insulator ingredient in the organic thin film transistor which has an activity semi-conductor 
layer containing at least a gate electrode, gate dielectric film, a source electrode, a drain electrode, and a 
kind of organic-semiconductor ingredient at a base material top. 

[Claim 2] The organic thin film transistor according to claim 1 to which the particle of said insulator 
ingredient is characterized by specific inductive capacity being three or more. 

[Claim 3] The organic thin film transistor according to claim 1 or 2 to which the mean diameter of said 
particle is characterized by being 1 micrometer or less. 

[Claim 4] The organic thin film transistor according to claim 1 to 3 to which said insulator ingredient is 
characterized by being an inorganic oxide. 

[Claim 5] The organic thin film transistor according to claim 4 to which said inorganic oxide is 
characterized by being silicon oxide, an aluminum oxide, tantalum oxide, or titanium oxide. 
[Claim 6] The organic thin film transistor according to claim 1 to 5 characterized by said organic- 
semiconductor ingredient being doped pi conjugated-system compound. 

[Claim 7] The organic thin film transistor according to claim 6 to which the aforementioned pi conjugated- 
system compound is characterized by being the poly thiophenes. 

[Claim 8] The organic thin film transistor according to claim 1 to 7 to which said organic-semiconductor 
ingredient is characterized by conductivity being 1 or more S/cm. 

[Claim 9] The organic thin film transistor according to claim 1 to 8 characterized by said gate dielectric film 
being at least one chosen from silicon oxide, silicon nitride, an aluminum oxide, tantalum oxide, or titanium 
oxide. 

[Claim 10] In the manufacture approach of an organic thin film transistor of having an activity semi- 
conductor layer containing a kind of gate electrode, gate-dielectric-film, source electrode, drain electrode, 
and organic- semiconductor [ at least ] ingredient at a flexible substrate top The process and conductivity 
which prepare a flexible substrate The organic-semiconductor ingredient of 1 or more S/cm, The 
manufacture approach of the organic thin film transistor characterized by including the process which 
evaporates a solvent in order that mean particle diameter may form the process for which the solution with 
which specific inductive capacity contains three or more inorganic oxides and a solvent is prepared, the 
process which supplies a solution to a substrate, and the activity semi-conductor layer containing an organic- 
semiconductor ingredient by 0.1 micrometers or less. 

[Claim 11] The manufacture approach of the organic thin film transistor according to claim 10 characterized 
by the process which supplies a solution to a substrate being a process which makes the drop of a solution 
fly with an ink jet method. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/^ 8/28/2006 



JP,2003-309265,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic thin film transistor which has an activity semi- 
conductor layer containing an organic-semiconductor ingredient, and its manufacture approach. It is related 
with the organic thin film transistor which can be formed on the flexible substrate especially using a 
polymer ingredient, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The needs to a flat-panel display are increasing as a display for computers 
with the spread of information terminals, moreover, the opportunity for the information currently 
conventionally offered by the paper medium to be electronized and offered increases with progress of 
computerization, and it is thin, and light ~ the needs for an electronic paper or a digital paper are also 
increasing easily as a display medium for mobile which can be carried. 

[0003] The display medium is formed using the component which generally used liquid crystal, organic 
electroluminescence, electrophoresis, etc. in the display unit of a monotonous mold. Moreover, by such 
display medium, in order to secure the homogeneity of screen intensity, a screen rewriting rate, etc., the 
technique of using an active driver element is in use. The usual computer display forms these active driver 
elements on a glass substrate, and the closure of liquid crystal, the organic electroluminescence, etc. is 
carried out. 

[0004] On the other hand, the organic material is examined in order to use it as an activity semi-conductor 
layer in a thin film transistor (TFT) recently. Since an organic material is easy to process it and the plastic 
plate and compatibility in which TFT is generally formed are high, the use as an activity semi-conductor 
layer in a thin film device is expected. Therefore, examination is advanced as the device of a large area, 
especially an active driver element of a display by low cost, for example, techniques, such as JP,10- 
190001, A and JP,2000-307172,A, are indicated. In order to use an organic-semiconductor ingredient as an 
activity semi-conductor layer in TFT, the driver voltage of ON/OFF ratio of the device obtained as a result, 
leakage current, and the gate must fully be filled. 

[0005] It is indicated that the organic thin film transistor of a Nor Marie-on mold can create by the very 
simple approach in 2001 to the collection of Society of Polymer Science, Japan drafts 50 Maki No. 13 3175 
pages. However, this organic thin film transistor has the problem that leakage current is large, slow [ the 
speed of response of switching ]. 
[0006] 

[Problem(s) to be Solved by the Invention] There is little leakage current, the purpose of this invention has it 
in offering the organic thin film transistor of the Nor Marie-on mold with which the switching rate was 
improved, and another purpose is a thing which can manufacture under an atmospheric-pressure 
environment and for which the manufacture approach of the organic thin film transistor of low cost is 
offered more. Furthermore, another purpose is offering organic thin film transistors, such as cheap FPD. 
[0007] 

[Means for Solving the Problem] In the organic thin film transistor which has the activity semi-conductor 
layer in which the organic thin film transistor of the first this invention contains at least a gate electrode, 
gate dielectric film, a source electrode, a drain electrode, and a kind of organic-semiconductor ingredient on 
a base material, the conductivity of said organic-semiconductor ingredient is 10 to 2 or more S/cm, and it is 
characterized by said activity semi-conductor layer containing the particle of an insulator ingredient. 
[0008] Moreover, it is desirable that the particle of said insulator ingredient is [ specific inductive capacity ] 
three or more. The upper limit of specific inductive capacity is 30 in general, although there is especially no 
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limit. 

[0009] Furthermore, it is desirable that the mean particle diameter of said particle is 1 micrometer or less, 
lnm - 5 micrometers are 10-100nm still more preferably more preferably. 

[0010] Moreover, it is desirable that said insulator ingredient is an inorganic oxide, and it is desirable that 
they are specifically silicon oxide, an aluminum oxide, tantalum oxide, and titanium oxide. 
[001 1] Furthermore, it is desirable that said organic-semiconductor ingredient is doped pi conjugated-system 
compound, and it is desirable as a pi conjugated-system compound that they are the poly thiophenes. 
Furthermore, said organic-semiconductor ingredient is [ conductivity ] 1 or more S/cm more preferably. 
[0012] It is desirable that said gate dielectric film is at least one chosen from silicon oxide, silicon nitride, an 
aluminum oxide, tantalum oxide, or titanium oxide. 

[0013] The manufacture approach of the organic thin film transistor of the 2nd this invention In the 
manufacture approach of an organic thin film transistor of having an activity semi-conductor layer 
containing a kind of gate electrode, gate-dielectric-film, source electrode, drain electrode, and organic- 
semiconductor [ at least ] ingredient at a flexible substrate top The process and conductivity which prepare a 
flexible substrate The organic-semiconductor ingredient of 1 or more S/cm, In order that mean particle 
diameter may form the process for which the solution with which specific inductive capacity contains three 
or more inorganic oxides and a solvent is prepared, the process which supplies a solution to a substrate, and 
the activity semi-conductor layer containing an organic-semiconductor ingredient by 0.1 micrometers or 
less, it is characterized by including the process which evaporates a solvent. Moreover, it is desirable that 
the process which supplies a solution to a substrate is a process which makes the drop of a solution fly with 
an ink jet method. 

[0014] Hereafter, the gestalt of the following operations explains this invention concretely. 
[0015] 

[Embodiment of the Invention] The configuration of the organic thin film transistor of this invention 
consists of a gate electrode, gate dielectric film, the activity semi-conductor layer containing an organic- 
semiconductor ingredient, a source electrode, and a drain electrode, and is explained below about the 
configuration, the quality of the material, and a manufacture process. 

[0016] As an organic-semiconductor ingredient used for the activity semi-conductor layer concerning 
<organic-semi conductor ingredient> this invention, if conductivity is the thing of 10 to 2 or more S/cm, a 
well-known organic-semiconductor ingredient can be used. Preferably, they are the following pi conjugated- 
system ingredients. For example, polypyrrole, Pori (N-permutation pyrrole), Pori (3 -permutation pyrrole), 
Polypyrrole, such as Pori (3, 4-2 permutation pyrrole), the poly thiophene, Pori (3 -permutation thiophene), 
Pori (3, 4-2 permutation thiophene), PORIISO thianaphthenes, such as the poly thiophenes, such as poly 
benzothiophene, and PORIISO thianaphthene Pori (p-phenylenevinylene), such as the poly CHIENIREN 
vinylenes, such as the poly CHIENIREN vinylene, and Pori (p-phenylenevinylene) The poly aniline, Pori 
(N-permutation aniline), Pori (3 -permutation aniline), Polyacethylenes, such as Pori aniline, such as Pori (2, 
3 -permutation aniline), and polyacethylene The poly azulenes, such as the poly di acetylenes, such as the 
poly diacetylene, and the poly azulene The poly carbazoles, such as the poly pyrenes, such as the poly 
pyrene, the poly carbazole, and Pori (N-permutation carbazole) Pori Fran, such as poly seleno FEN, such as 
poly seleno FEN, Pori Fran, and the poly benzofuran Polyyne gold [, such as Pori (p-phenylene), such as 
Pori (p-phenylene), and gold / a polyyne /, ] The poly pyridazines, such as the poly pyridazine, a 
naphthacene, pentacene, HEKISASEN, HEPUTASEN, dibenzo pentacene, tetra-benzopentacene, A pyrene, 
dibenzopyrene, a chrysene, perylene, coronene, Terylene, Some carbon of the poly acenes, such as 
OBAREN, KUOTERIREN, and the Sircam anthracene, and the poly acenes N, the compound 
(triphenodioxazine — ) permuted by functional groups, such as atoms, such as S and O, and a carbonyl group 
The polycyclic condensation product indicated by polymers and JP,1 1-1 95 790, A, such as polyvinyl 
carbazoles, such as TORIFENO dithia gin, HEKISASEN -6, and 15-quinone, a polyphenylene sulfide, and 
the poly vinylene sulfide, can be used. 

[0017] Moreover, oligomer, such as an alpha-sexy thiophene [ which is a thiophene hexamer, for example ] 
and alpha, omega-dihexyl-alpha-sexy thiophene, alpha, and omega-dihexyl-alpha-KINKE thiophene, alpha, 
and omega-bis(3-butoxy propyl)-alpha-sexy thiophene, and a styryl benzene derivative, can also be used 
suitably. [ which have the same repeating unit as these polymers ] Furthermore, metal phthalocyanines, such 
as a copper phthalocyanine and a fluorine permutation copper phthalocyanine given in JP,1 1-25 1601, A 
With naphthalene 1, 4, and 5, 8-tetracarboxylic acid diimide, N, and N ! -bis(4-trifluoro methylbenzyl) 
naphthalene 1, 4, and 5 and 8-tetracarboxylic acid diimide - screw (1H and lH-perfluoro-butyl), and N'N, 
N'-dioctyl naphthalene 1, 4, and 5 and 8-tetracarboxylic acid diimide [ an N and N ! -screw (1H and 1H- 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/28/2006 



JP,2003-309265,A [DETAILED DESCRIPTION] 



Page 3 of 7 



perfluoro-octyl), N, and ] Naphthalene tetracarboxylic acid diimide, such as naphthalene 2, 3, and 6 and 7 
tetracarboxylic-acid diimide And condensed-ring tetracarboxylic acid diimide, such as anthracene 
tetracarboxylic acid diimide, such as anthracenes 2, 3, and 6 and 7-tetracarboxylic acid diimide Coloring 
matter, such as carbon nanotubes, such as C60, C70, C76, C78, C84 grade fullerene, and SWNT, 
merocyanine coloring matter, and hemicyanine dyes, etc. is raised. 

[0018] At least one sort chosen from the group which a thiophene, vinylene, CHIENIREN vinylene, 
phenylenevinylene, p-phenylenes, these substitution products, or these two sorts or more are made into a 
repeating unit, and several n of the oligomer whose several n of this repeating unit is 4-10, or this repeating 
unit becomes from condensed multi-ring aromatic compounds, such as a polymer which is 20 or more, and 
pentacene, fullerene, condensed-ring tetracarboxylic acid diimide, and a metal phthalocyanine also among 
these pi conjugated-system ingredients is desirable. Still more desirable organic-semiconductor ingredients 
are the poly thiophenes. 

[0019] Moreover, as other organic-semiconductor ingredients, organic molecule complexes, such as a 
tetrathiafulvalene (TTF)-tetracyano quinodimethan (TCNQ) complex, a bis-ethylene tetrathiafulvalene 
(BEDTTTF)-perchloric acid complex, a BEDTTTF-iodine complex, and a TCNQ-iodine complex, can also 
be used. Furthermore, organic and the ingredient hybrid [ inorganic ] of a publication can also be used for 
sigma conjugated-system polymers and JP,2000-60699,A, such as polysilane and the poly germane. 
[0020] In this invention in an organic-semiconductor layer For example, an acrylic acid, an acetamide, The 
ingredient which has functional groups, such as a dimethylamino radical, a cyano group, a carboxyl group, 
and a nitro group, The ingredient used as the acceptor which receives an electron like a benzoquinone 
derivative, tetracyanoethylene and tetracyano quinodimethans, or those derivatives, For example, the amino 
group, a triphenyl radical, an alkyl group, a hydroxyl group, an alkoxy group, Permutation amines which 
have functional groups, such as a phenyl group, such as an ingredient and a phenylenediamine, An 
anthracene, a benzoanthracene, permutation benzoanthracene, a pyrene, A permutation pyrene, a carbazole 
and its derivative, and an ingredient that serves as tetrathiafulvalene and a donor who is an electronic 
donator like the derivative are made to contain, and the so-called doping processing may be performed. 
[0021] In this invention, doping means introducing into this thin film by making an electronic conferment 
nature child (bitter taste sector) or an electron-donative molecule (donor) into a dopant. Both an acceptor 
and a donor are usable as a dopant used for this invention. 

[0022] As an acceptor, C12, Br2, 12, IC1, IC13, IBr, Lewis acid, such as halogens, such as IF, PF5, and AsF5, 
SbF5, BF3, BC13, BBr3, S03, HF, HC1, HN03, and H2 - S04, HC104, FS03H, and C1S03H - Organic 
acids, such as proton acid, such as CF3S03H, an acetic acid, formic acid, and amino acid, FeC13, FeOCl, 
TiC14, ZrC14, HfC14, NbF5, NbC15, TaC15, MoC15, WF5, WC16, UF6, LnC13 (Ln=La) Electrolyte anions, 
such as transition-metals compounds, such as lanthanoidses, such as Ce, Nd, and Pr, and Y, C1-, Br-, I-, 
C104-, PF6-, AsF5-, SbF6-, BF4-, and a sulfonic-acid anion, etc. can be mentioned. 

[0023] Moreover, as a donor, rare earth metals, such as alkaline earth metal, such as alkali metal, such as Li, 
Na, K, Rb, and Cs, and calcium, Sr, Ba, and Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb, ammonium 
ion, R4P+, R4As+, R3S+, acetylcholine, etc. can be raised. 

[0024] Both the approach of producing the thin film of an organic semiconductor beforehand and 
introducing a dopant as the approach of doping of these dopants, later and the approach of introducing a 
dopant at the time of thin film production of an organic semiconductor are usable. Approaches, such as 
liquid phase doping which the dopant of gaseous-phase doping and a solution using the dopant of a gas 
condition as doping of the former approach, or a liquid is contacted to an organic-semiconductor thin film, 
and dopes it, and solid phase doping which the dopant of a solid state is contacted to an organic- 
semiconductor thin film, and carries out diffusion doping of the dopant, can be raised. Moreover, the 
effectiveness of doping can be adjusted by electrolyzing in liquid phase doping. By the latter approach, the 
mixed solution or dispersion liquid of an organic-semiconductor compound and a dopant may be applied to 
coincidence, and you may dry. When using a vacuum deposition method, a dopant can be introduced by 
carrying out vapor codeposition of the dopant with an organic-semiconductor compound, moreover, the case 
where a thin film is produced by the sputtering method — the duality of an organic-semiconductor 
compound and a dopant — sputtering can be carried out using a target and a dopant can be made to introduce 
into a thin film As an approach of further others, all of physical doping of the ion-implantation shown in 
chemical doping and the publication (the industrial ingredient, 34 volumes, No. 4, 55 pages, 1986) of 
electrochemical doping and light initiation doping etc. are usable. 

[0025] The solution which consists of an organic solvent which contains the particle of the organic- 
semiconductor ingredient concerning this invention and an insulator ingredient as the creation approach of 
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an activity semi-conductor layer can be created using well-known spreading techniques, such as a spin coat 
method, the blade coat method, a dip coating method, the roll coat method, the bar coat method, and the die 
coat method. As described above, after a dopant forms the organic-semiconductor film, it may be 
introduced. It is applying the solution which consists of an organic solvent which contains the particle of the 
organic-semiconductor ingredient, dopant, and insulator ingredient concerning this invention preferably, for 
preparing an activity semi-conductor layer in a gate insulating layer like drawing 3 which carries out a 
postscript — such the method of application — it is desirable. 

[0026] Moreover, the solution which consists of an organic solvent which contains the particle of the 
organic-semiconductor ingredient concerning this invention and an insulator ingredient as the creation 
approach of an activity semi-conductor layer can be made to be able to fly with an ink jet method, and can 
also be formed. According to this method, an energy loss can form an activity semi-conductor layer in the 
narrow groove between a source electrode S like drawing 1 which carries out a postscript, and the drain 
electrode D few efficiently. 

[0027] Thus, since the organic material is used for the organic thin film transistor of this invention as a 
principal component of an activity semi-conductor layer, wet process of it, such as spreading and printing, 
becomes possible, and since a vacuum system is not necessarily needed like inorganic semi-conductors, 
such as an amorphous silicon, an organic thin film transistor can be manufactured with a comparatively 
cheap facility. 

[0028] Although the property of the transistor obtained although there was especially no limit is greatly 
influenced by the thickness of the barrier layer which consists of an organic semiconductor as thickness of 
the thin film which consists of these organic semiconductors in many cases and the thickness changes with 
organic semiconductors, generally 10-300nm is especially desirable 1 micrometer or less. 
[0029] Moreover, the organic thin film transistor of this invention is a Nor Marie-on mold, and shows OFF 
actuation by impression of gate electric field. As for an organic-semiconductor ingredient, it is desirable that 
conductivity 1 S [/cm ] or more is preferably given 10 to 2 or more S/cm of conductivity by doping. 
Moreover, the upper limits of conductivity are 105 S/cm in general. 

[0030] Although a dopant can use the above-mentioned thing, anion kinds, such as sulfonic acids, especially 
a sulfonic group content polymer, for example, polystyrene sulfonate, are desirable. 
[0031] With [ specific inductive capacity ] three [ or more ], the particle of the insulator ingredient 
concerning <particle of insulator ingredient> this invention can be used preferably. Although especially a 
limit does not have the upper limit of specific inductive capacity, it is at least 30 in general. Moreover, lnm 
- 1 micrometer of mean particle diameter is 10-100nm more preferably that what is necessary is just 1 
micrometer or less. 

[0032] As an insulator ingredient, an inorganic oxide is desirable. For example, silicon oxide, silicon nitride, 
An aluminum oxide, tantalum oxide, titanium oxide, the tin oxide, a vanadium oxide, Barium titanate 
strontium, zirconic acid barium titanate, Lead zirconate titanate, a lead titanate lanthanum, strontium 
titanate, Barium titanate, barium fluoride magnesium, a titanic-acid bismuth, a strontium titanate bismuth, a 
tantalic acid strontium bismuth, a tantalic acid niobic acid bismuth, a pen talkie side tantalum, dioxide 
titanium, and trioxa — the id — an yttrium etc. is mentioned. Among those, silicon oxide, silicon nitride, an 
aluminum oxide, tantalum oxide, and titanium oxide are desirable. 

[0033] A polymers particle, such as the polyimide except an inorganic oxide, a polyamide, polyester, 
polyacrylate, an epoxy resin, phenol resin, and polyvinyl alcohol, can also be used. Moreover, the particle 
which covered the inorganic oxide can also be used for these polymer particles. 
[0034] the addition of the particle of the insulator ingredient concerning this invention — the organic- 
semiconductor ingredient 1 mass section — receiving — 0.05 - 1 mass section — it is the 0.1 - 0.6 mass 
section preferably. 

[0035] As a <electrode> gate electrode, a source electrode, and a drain electrode It will not be limited 
especially if it is a conductive ingredient. Platinum, gold, silver, nickel, chromium, Copper, iron, tin, the 
antimonial lead, a tantalum, an indium, palladium, a tellurium, A rhenium, iridium, aluminum, a ruthenium, 
germanium, Molybdenum, a tungsten, tin-oxide antimony, indium oxide tin (ITO), A fluorine dope zinc 
oxide, zinc, carbon, graphite, glassy carbon, A silver paste and carbon paste, a lithium, beryllium, sodium, 
Magnesium, a potassium, calcium, a scandium, titanium, manganese, A zirconium, gallium, niobium, 
sodium, and sodium-potassium alloy, Although magnesium, a lithium, aluminum, magnesium / copper 
mixture, magnesium / silver mixture, magnesium / aluminum mixture, magnesium / indium mixture, 
aluminum / aluminum oxide mixture, a lithium / aluminum mixture, etc. are used Especially, platinum, gold, 
silver, copper, aluminum, an indium, ITO, and carbon are desirable. 
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[0036] Moreover, the complex of the well-known conductive polymer which raised conductivity with 
doping etc., for example, the conductive poly aniline, conductive polypyrrole, the conductive poly 
thiophene, polyethylene dioxythiophene, and polystyrene sulfonate etc. is used suitably. As for a source 
electrode and a drain electrode, in the contact surface with a semi-conductor layer, what has few electric 
resistance is desirable also in having mentioned above. Moreover, when the conductivity of the organic- 
semiconductor layer contained in an activity semi-conductor layer is 10 to 2 or more S/cm, this self can be 
used as it is as an electrode. 

[0037] There is the approach of etching the conductive thin film formed as the formation approach of an 
electrode using approaches, such as vacuum evaporationo and sputtering, by using the above as a raw 
material using the resist by hot printing, an ink jet, etc. on metallic foils, such as the approach and aluminum 
which carry out electrode formation using a well-known FOTORISO graphic method or the lift-off method, 
and copper. Moreover, patterning of the solution of a conductive polymer or dispersion liquid, and the 
conductive particle dispersion liquid may be carried out by the direct ink jet, and you may form by 
RISOGURAFU, laser ablation, etc. from the coating film. The approach of carrying out patterning of the ink 
which furthermore contains a conductive polymer and a conductive particle, the conductive paste, etc. by 
print processes, such as letterpress, an intaglio, the Taira version, and screen-stencil, can also be used. 
[0038] <Gate insulating layer> Although various insulator layers can be used, an inorganic oxide coat with 
especially high specific inductive capacity is desirable, as an inorganic oxide — silicon oxide, silicon nitride, 
an aluminum oxide, tantalum oxide, titanium oxide, the tin oxide, a vanadium oxide, barium titanate 
strontium, zirconic acid barium titanate, lead zirconate titanate, a lead titanate lanthanum, strontium titanate, 
barium titanate, barium fluoride magnesium, a titanic-acid bismuth, a strontium titanate bismuth, a tantalic 
acid strontium bismuth, a tantalic acid niobic acid bismuth, a pen talkie side tantalum, dioxide titanium, and 
trioxa — the id — an yttrium etc. is mentioned. Among those, silicon oxide, silicon nitride, an aluminum 
oxide, tantalum oxide, and titanium oxide are desirable. 

[0039] As the formation approach of a gate insulating layer, wet process, such as an approach by patterning 
of dry processes, such as vacuum evaporation technique, molecular beam epitaxy, the ion cluster beam 
method, the low energy ion beam method, the ion plating method, a CVD method, the sputtering method, 
and the atmospheric-pressure plasma method, the spray coating method, a spin coat method, the blade coat 
method, a dip coating method, the cast method, the roll coat method, the bar coat method, the die coat 
method, etc., etc., such as an approach by spreading, printing and ink jet, be mentioned, and it can be used 
according to an ingredient. 

[0040] The approach of wet process applying the liquid which distributed the particle of an inorganic oxide 
using distributed adjuvants, such as a surfactant, if needed in the organic solvent or water of arbitration, and 
drying, and the so-called sol gel process which applies the solution of an oxide precursor, for example, an 
alkoxide object, and is dried are used. The atmospheric pressure plasma method and a sol gel process are 
[ among these ] desirable. 

[0041] The formation approach of the insulator layer by the plasma film production processing under 
atmospheric pressure is explained as follows. The plasma film production processing under the above- 
mentioned atmospheric pressure discharges under atmospheric pressure or the pressure near the atmospheric 
pressure, carries out plasma excitation of the reactant gas, and points out the processing which forms a thin 
film on a base material, and the approach is indicated by JP,1 1-133205,A, JP,2000- 185362, A, JP,1 1- 
6 1406, A, JP,2000- 147209, A, and this 2000-121804 grade. 

[0042] Moreover, an organic compound coat with high specific inductive capacity can also be used. As an 
organic compound coat, the photo-setting resin of polyimide, a polyamide, polyester, polyacrylate, an 
optical radical polymerization system, and an optical cationic polymerization system or the copolymer, 
containing an acrylonitrile component, a polyvinyl phenol, polyvinyl alcohol, novolak resin, a cyano ethyl 
pullulan, etc. can also be used. As a method of forming an organic compound coat, said wet process is 
desirable. 

[0043] Furthermore, the laminating of an inorganic oxide coat and the organic-acid ghost coat can be carried 
out, and they can be used together. As the method of application of the constituent of each class, things are 
made using the well-known methods of application, such as dipping, a spin coat, a knife coat, a bar coat, a 
blade coat, a squeeze coat, a reverse roll coat, a gravure roll coat, a curtain coat, a spray coat, and a die coat, 
and the method of application in which continuation spreading or thin film spreading is possible is used 
preferably. 

[0044] As thickness of gate dielectric film, 50nm - 3 micrometers are lOOnm - 1 micrometer preferably. 
[0045] A <base material> base material consists of glass and a flexible sheet made of resin, for example, can 
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use plastic film as a sheet. As said plastic film, the film which consists of polyethylene terephthalate (PET), 
polyethylenenaphthalate (PEN), polyether sulphone (PES), polyether imide, a polyether ether ketone, a 
polyphenylene sulfide, polyarylate, polyimide, BORIKABONETO (PC), cellulose triacetate (TAC), 
cellulose acetate propionate (CAP), etc., for example is mentioned. 

[0046] In this invention, while a flexible substrate like plastic film can be desirable as a base material, being 
able to attain lightweight-ization compared with the case where a glass substrate is used and being able to 
raise portability, the resistance over an impact can be improved. 

[0047] <Lamination> drawing 1 - drawing 3 are the operation gestalten of the organic thin film transistor of 
this invention, respectively. In drawing 1 - drawing 3 , S, D, G, C, and In express a source electrode, a drain 
electrode, a gate electrode, an activity semi-conductor layer, and a gate insulating layer, respectively. You 
may be which approach which each electrode made and was described above about the direction. The 
activity semi-conductor layer in drawing 1 and drawing 2 is desirable in the above mentioned ink jet 
method, and the activity semi-conductor layer in drawing 3 has a desirable spreading method. 
[0048] 

[Example] Hereafter, although an example explains this invention concretely, thereby, this invention is not 
limited. 

[0049] On the polyimide film of 1 150 micrometer thickness of examples, 200A Au thin film was vapor- 
deposited, and the source electrode and the drain electrode were formed by the photolithography method, 
respectively. The die length of an activity semi-conductor layer was set to 5 micrometers. The solution was 
filled for Pori (3, 4-ethylene dioxythiophene)/polystyrene sulfonate (PEDOT/PSS complex) (Baytron P and 
Bayer), and the water dispersion of a silicon oxide particle (it is the silica particle 0.4 mass section to the 
organic-semiconductor ingredient 1 mass section) with a mean particle diameter of lOOnm to a source 
electrode and drain inter-electrode, using the ink jet of a piezo method as an organic-semiconductor 
ingredient. It heat-treated for 5 minutes at 100 degrees C after drying the water which is a solvent, and was 
left in the 24-hour vacuum. At this time, the thickness of the Pori (3-hexyl thiophene) film was about 50nm. 
[0050] After being exposed at the room temperature to the bottom of an ammonia gas ambient atmosphere 
for 5 hours, the gate insulating layer of the silicon oxide film with a thickness of 300nm was formed by the 
above-mentioned atmospheric pressure plasma method on the source electrode, the drain electrode, and the 
organic-semiconductor coat. To the organic-semiconductor coat, adhesion was good and the precise film 
was obtained. Next, the gate electrode with a width of face of 10 micrometers was formed using the 
commercial silver paste, and the organic thin film transistor shown in drawing 1 was obtained (sample 1 of 
this invention). Moreover, the organic thin film transistor was created like the sample 1 of this invention 
except having removed the silicon oxide particle (comparison sample). 

[0051] The transistor characteristics of the sample 1 of this invention and a comparison sample were 
measured in atmospheric pressure. The measuring circuit for evaluation is shown in drawing 4 . An ON/OFF 
ratio sets a source electrode and a drain inter-electrode electrical potential difference to -30V for a current 
value in case a source electrode and a drain inter-electrode electrical potential difference are -30V, and 
leakage current is gate voltage. - The ratio of the current value when being referred to as 30V and 0V is 
shown. A result is shown in Table 1 . 



[0052] 






Table 1] 










ON/OFF it 




0.2 


1000 




10.0 


500 



[0053] From Table 1, the sample of this invention is understood that the speed of response of switching is 
quick and there is little leakage current compared with a comparison sample. 

[0054] The sample 2 of this invention as well as [ completely ] the sample of this invention of an example 1 
was produced except having replaced the silicon oxide particle of the sample of this invention of example 2 
example 1 with the titanium oxide particle. When it was similarly estimated as the example 1 , the almost 
same result as the sample 1 of this invention was obtained. 
[0055] 

[Effect of the Invention] There was little leakage current and it was able to offer the organic thin film 
transistor of the Nor Marie-on mold with which the switching rate was improved. Moreover, the 
manufacture approach of the organic thin film transistor of low cost was able to be offered more. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1^ 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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